This paper investigates both the behavior and determinants of inflation in Albania employing three different approaches. The first approach decomposes inflation into four components: seasonal, cyclical, trend, and random. The second approach relies on the widely employed Granger-causality test by using disaggregated data on both the consumer price index (CPI) and the key economic variables. Finally, the third approach applies co-integration and error-correction techniques to the inflation process --a process outlined by a simple theoretical model.
ABSTRACT
This paper investigates both the behavior and determinants of inflation in Albania employing three different approaches. The first approach decomposes inflation into four components: seasonal, cyclical, trend, and random. The second approach relies on the widely employed Granger-causality test by using disaggregated data on both the consumer price index (CPI) and the key economic variables. Finally, the third approach applies co-integration and error-correction techniques to the inflation process --a process outlined by a simple theoretical model.
From the analysis of the first approach, we conclude that inflation exhibits strong seasonal patterns associated with agricultural seasonality. The results showed that peaks and troughs of monetary aggregates correspond to those of inflation with a two month lag. The exchange rate also exhibits a stable seasonality, reaching its through in August and showing a tendency to depreciate during the first part of the year.
The results of the Granger Causality tests indicated that M1 (currency in circulation plus demand deposits) and the exchange rate have an important predictive content for almost all the individual items of the CPI. In addition, the findings showed that credit to government is a good predictor of medical care, transportation and communication prices. On the other hand, the empirical evidence suggested that causality runs from prices of bread and cereals, recreation, education and culture to credit to government since these items are subsidized and contribute to the budget deficit. The results also indicated that causality runs from credit to government to the price of non-tradables --highlighting the fact that an increase in the fiscal deficit would undermine the country's competitiveness by producing a real exchange rate appreciation.
The results of co-integration and error-correction techniques confirmed that, in the long run, inflation is positively related to both money supply and the exchange rate, while it is negatively related to real income. For example, a one percent increase in M1 will raise inflation by 0.41 percent, while a one percent depreciation of the exchange rate will increase inflation by 0.17 percent. On the other hand, a one percent increase in real income will reduce inflation by 0.25 percent. Inflation adjusts to its equilibrium value fairly rapidly --25 percent per month. The impact of the exchange rate on inflation takes place one month later. Changes of real income and money occur two and four months later, respectively.
The findings of the study lend support to the conventional elements of a typical stabilization program. More specifically, reducing both the budget deficit and, concomitantly, reducing credit to government are crucial in fighting inflation and sustaining the competitiveness of exports. Furthermore, the strong seasonal nature of inflation can, to some degree, be ameliorated by improving the infrastructure and customs services. Finally, since the results underscored the negative impact of economic growth on inflation, structural reforms and infrastructural improvements to increase the country's productive capacity should be considered important elements of an overall stabilization program.
I. INTRODUCTION
In 1995, Albania, with 6 percent inflation and 13.3 percent economic growth, had the second lowest inflation after Croatia, and the highest economic growth among all the transition economies. The positive macroeconomic developments of 1993 to 1995 were, however, reversed in 1996 --largely because of lax financial polices, slow progress on structural reforms, and a weak institutional system. Moreover, the collapse of the ponzi (pyramid) schemes and the subsequent civil disorder in early 1997 led to a further deterioration of macroeconomic conditions. As a result, the inflation rate increased from a single digit, 5 percent, in 1995 to 17.4 percent in 1996; as of September 1997, inflation rose further to 31.6 percent (year-on-year basis).
The importance and benefits of price stability 1 provides rare agreement among economists: it is widely accepted that economies perform better in terms of growth, employment and living standards in a low, rather than high, inflation environment. Given the importance of low inflation for both improved resource allocation and financial stability, this paper aims at investigating the inflation process in Albania. By thoroughly analyzing the country's inflation pattern, this study intends to contribute to policy makers' efforts in achieving and maintaining macroeconomic stability.
The present paper employs three different methodologies. The first one decomposes inflation into four components: seasonal, cyclical, trend, and random. The second approach relies on the widely employed Granger-causality test by using disaggregated data on both the consumer price index (CPI) and key macroeconomic variables in order to 1 It could be said that price stability (or low inflation) is achieved when inflation is reduced to a point investigate the direction of causality and the information content of the key economic variables. Finally, the third approach applies co-integration and error-correction techniques to the inflation process --a process which is outlined by a simple theoretical model. The paper concludes by highlighting the main policy implications of our empirical findings.
II. COMPOSITION AND THE STRUCTURE OF THE CPI
Albania's consumer price index covers 221 products, and the weight of each product is derived from the 1993 expenditure survey involving 3,000 families in the Tirana area. Table 1 shows the components and weights of the CPI. As seen in Table 1 , foods, beverages and tobacco represent 72 percent of the consumption basket, with bread and cereals alone accounting for over 15 percent of the total. Three main factors affecting food prices dictate the behavior of the CPI, and these include: the exchange rate (owing to the high import content of foodstuffs), domestic inputs, and weather conditions.
where it is no longer a relevant factor in economic decision making. Source: INSTAT Note: (a) Coefficient of variation is defined accordingly -the ratio of standard deviation of the monthly inflation of the each item to its respective mean.
As can be seen in Table 1 , bread and cereals, medical care, and oils and fats were the most volatile items throughout the entire sample period --due mainly to liberalization of many administered prices in 1992. 2 However, as one would expect owing to seasonal patterns, during 1993.01 -1997.09, fruits and vegetables had been the most volatile item followed by: bread and cereals; rent, water, fuel, and power; sugar, coffee and tea; and transportation and communication.
III. THE EVOLUTION OF INFLATION DURING 1993-1997
As a result of the wide-ranging price liberalization of August 1992, the inflation rate reached its historical peak of 236 percent at the end of that year. Following the introduction of the stabilization program in the second part of 1993, however, the rate of inflation has declined steadily. Indeed, inflation declined noticeably between 1993 and 1995 as a result of tight financial polices and stable (even appreciating) exchange rates along with strong economic growth. Table 2 shown below, depicts some of the key variables which are expected to influence the inflationary process in Albania. Second, high monetary growth during this period largely reflected "re-monetization", which depends positively on real output and negatively on inflation. Third, the inclination of private individuals in Albania to hold large amount of base money enabled the Government to collect large volumes of seignorage at relatively low rates of inflation. 3 In other words, the presence of a high ratio of high-powered money to GDP implies a lower inflation rate for a given deficit.
The downward trend in inflation did not resume in 1996 and 1997: the inflation rate increased to 17.4 percent in 1996 and to 31.6 percent in September 1997 (year-onyear basis). An escalating budget deficit, a relative slow-down in economic growth, and the exchange rate depreciation were the chief factors leading to an increase in the rate of inflation in 1996. Further deterioration of the fiscal deficit, the collapse of the ponzi (pyramid) schemes, which triggered civil disorder, and the subsequent contraction of output along with the sharp depreciation of the exchange rate --all contributed to the 31.6 percent inflation rate at the end of September 1997. 3 The inflation required to finance a fiscal deficit is equal to a fraction κ of gross domestic product (GDP) and can be expressed as:
where π is the rate of inflation tax required to finance the fiscal deficit, and ψ is the ratio of high-powered money to GDP.
IV. DECOMPOSITION OF THE CPI INTO ITS UNOBSERVED COMPONENTS:
TREND SEASONAL, CYCLICAL, AND RANDOM.
In this section, we attempt to decompose inflation (measured by changes in the CPI) into subpatterns that identify each component of the inflation separately. Such a decomposition will shed more light on the behavior of the CPI. Performing a univariate decomposition of the series into their unobserved components can be done in many ways and there is no particular model with proven superior performance. Here we will employ a simple method often used by practitioners; the general mathematical representation of the decomposition approach can be written as:
where p t = CPI inflation 4 at period t S t = seasonal component at period t T t = trend component at period t C t = cyclical component at period t R t = random component (or error) at period t The trend component represents the long-run behavior of the variable of interest, while the cyclical component represents the ups and downs caused by specific events. The seasonal component reflects periodic fluctuations of constant length and proportional depth that are caused by such things as rain, the month of the year, the timing of holidays, etc. The distinction between seasonality and cyclicality is that seasonality repeats itself at fixed intervals (such as month or week), whereas cyclical factors have a longer duration that varies from cycle to cycle. Finally, the random component reflects erratic fluctuations with no pattern, or totally unexplainable variations.
Practically all time series consist of seasonality and cycle and can be expressed proportional to the trend. The multiplicative form is the most commonly used functional relationship to relate these four subpatterns. It can be expressed as:
where p represents the actual observed values of the inflation. The purpose of decomposition is to identify T, C, and S (whatever remains will be R) by analyzing the original data p. First, seasonality and randomness are eliminated by adding as many values of p as the lag length of seasonality (12 months when seasonality is monthly). More specifically, this can be done by calculating moving average values and can be specified as:
where MA is a moving average from the beginning to the end of the data. The ratio of p to MA will yield:
which will contain only seasonality and error or randomness. (By convention, these values have been multiplied by 100). These ratios contain information needed in identifying the seasonality. If the value of a single ratio is above 100, it implies that actual value p is larger than the moving average, T*C. Since p includes seasonality and randomness, and since T*C does not, seasonality and randomness are higher for this month than the average. If the ratio is below 100, the opposite holds true: seasonality and randomness are less than the average. reaching its through in July. This seasonality can be associated with agricultural production, which reaches its peak in the summer (July in particular), and its through during the winter months. This confirms the fact that the marked seasonality of prices in Albania could be due, to a large extent, to agricultural seasonality. 5 The trend is computed by using the Hodrick and Prescott (HP) filter, whose main attractiveness lies in its flexibility, simplicity, and reproducibility. The HP filter defines a trend τ for series z as the solution to the problem: where the parameter λ represents the choice between smoothness of the trend (λ=∞), that is, a linear trend versus perfect fit of the trend (λ=0), that is, the trend replicates the series. As suggested by Hodrick and Prescott, the benchmark value in the case of monthly data for λ is 14,400. 6 Policy makers spend time, effort and resources to identify measures to ameliorate price increases in the winter (the strategic reserve policies provide one example). However, the seasonality, as associated with movement in agricultural production, can effectively be reduced by intelligent stock and import strategies. In trying to take advantage of market conditions, it has been proven that the private sector
As can be seen from Figure 2 , the random component of inflation is mainly positive and high between June 1995 and July 1996. This suggests that there was perhaps a break in the trend of the series one that the model failed to capture. 7 The decreasing trend was reversed around June 1995 and, thereafter, the trend has been increasing.
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As was previously indicated, money and exchange rates have a tremendous impact on the inflation process in Albania. In order to improve our understanding of both the behavior of the exchange rate and monetary aggregates, as well as the possible channels by which they may affect the different components of inflation, we have also decomposed these series into the same four components. For the analysis of monetary aggregates, we have examined three definitions of monetary aggregates: M1, M2, and M3. Finally, the exchange rate also presents a stable seasonality, reaching its through in August and showing a tendency to depreciate during the first part of the year.
follows precisely these intelligent strategies. Moreover, improved infrastructure (roads, airports, ports, etc.) and the removal of institutional bottlenecks (long delays at customs, administrative restriction to imports, etc.) are also crucial to alleviate seasonal peaks.
7 Political expectations deteriorated during this period as result of the electorate's rejection of the proposed Constitution and, subsequently, highly disputed parliamentary elections. 8 It is interesting to note that the random component does not seem to be noticeably affected by the 13 Interestingly, the model is able to capture seasonal through during the summer time, August in particular. At this time, workers' remittances are high and perhaps the demand for foreign currency drops as a result of the decline in food imports owing to high agriculture production during the summer time.
Figure 1. Monthly Inflation in Albania
anarchy that took place in early 1997. 
V. LEADING INDICATORS OF INFLATION IN ALBANIA
Following the approach employed by Friedman and Kuttner (1993) and others, we investigate the information content of economic variables for inflation by using Granger causality tests. This technique helps identify variables that provide significant information for predicting the future course of inflation and this, in turn, will provide valuable information for policy makers in designing economic policies.
Unlike most previous studies, we will investigate the directional relationship between 16 individual components of the CPI, presented in Table 1 , and the key economic Lira exchange rate (ITL); the Lek/German Mark exchange rate (DM), and the Lek/Greek 9 Toda and Phillips (1994) conducted a comparative simulation study of the small sample properties of Granger causality tests in levels, differences, and in an error correction model for co-integrated systems. Their findings demonstrate that in small samples (less than 100), Granger causality tests that explicitly take co-integration into account could not outperform the conventional tests in level and first differences, despite the absence of the usual asymptotic distributions. Accordingly, based on their conclusion one can have confidence in the results of Granger causality tests even if the variables in question are co-integrated.
Drachma exchange rate (GRD).
In the sample, we use monthly data from January 1993 to September 1997. Since we found the variables involved to be integrated of order one, that is stationary in first differences, we have expressed them in first differences. We compute F-tests for the null hypothesis of the non-Granger causality of the relevant indicator variable and calculate the marginal significance levels (p-values) for the bivariate Granger causality tests for lag lengths of 1 to 12. The smaller these values, the stronger the predictive content of the relevant indicator for the particular measure of inflation.
The tables in Appendix 2 present the overall results of this exercise. In this section, we report only the results of Granger Causality tests for tradable and non-tradable goods. The index of tradables excludes prices of public and personal services (food and beverages away from home; rent, water, fuel, and power; medical care; transportation and communication; recreation, education and culture; personal care).
10 MB to P P to MB M1 to P P to M1 M2 to P P to M2 M3 to P P to M3 CRG to P P to CRG USD to P P to USD DM to P P to DM GRD to P P to GRD ITL to P P to ITL MB to P P to MB M1 to P P to M1 M2 to P P to M2 M3 to P P to M3 CRG to P P to CRG USD to P P to USD DM to P P to DM GRD to P P to GRD ITL to P P to ITL The results reported in Table 3 indicate that there is a one-way causality running from high liquid money (M1) to tradable goods. In addition, the findings show that causality runs from the price of tradables to the exchange rate, the USD and Greek Drachma in particular. This finding might be explained by the rapid flow of information on foreign prices obtained in the local market from the main trading partners. This, in turn, is reflected almost simultaneously in the exchange rate.
In the case of non-tradables, there is strong evidence that causality runs from credit to government to the price of non-tradables. This finding has an important policy implication: an increase in credit to government, as a result of the fiscal deficit, will lead to an increase in the price of non-tradables. This, in turn, will produce an appreciation in the real exchange rate, thereby reducing the country's export competitiveness. The empirical evidence also highlights that the M2 definition of money supply has predictive power on the price of non-tradable goods.
The overall results, reported in Appendix 2, underscore that both high liquid money (M1), more than the broader definitions, and the exchange rate have an important predictive content for almost all the individual items of the CPI. The findings also suggest that credit to government is a good predictor of both the medical care component, as well as the transportation and communication components of the CPI.
There appears to be a bi-directional causality between credit to government and the rent, water, fuel, and power component of the CPI. Since these goods and services are provided by both the private and public sector and, when publicly provided, they contribute to the budget deficit, the finding of bi-directional causality is to be expected.
The results further indicate that, in the case of bread and cereals, recreation, education and culture, there is strong evidence that causality runs from these items to credit to government. This may be explained by government subsidies for these items --subsidies that need to be increased every time prices rise, leading to additional need for credit to the Government.
11

VI. A SIMPLE THEORETICAL MODEL OF INFLATION DETERMINATION AND ITS APPLICATION TO ALBANIA
In previous sections, we examined both the univariate properties of the series and the predictive power of key economic variables; the next step is to investigate them within a macroeconomic model. This section derives a simple theoretical model of inflation 11 It should be pointed out that the subsidies provided to most of these items have been declining steadily.
determination in order to analyze the impact of the different variables on inflation.
The general price level can be expressed as a weighted average of the price of tradable goods and (P T ) and non-tradable goods (P N ):
where 0<θ<1.
The price of tradable goods is determined in the world market and depends on foreign price (P f ) and on the exchange rate (e). In domestic currency terms, P T can be depicted by the following expression:
As can be seen from (6), both an increase in the exchange rate and a rise in foreign prices will lead to an increase in domestic prices.
The price of non-tradable goods is assumed to be determined in the domestic money market, where it is assumed that demand for non-tradable goods moves in line with the overall demand in the economy. Accordingly, the price of non-tradable goods is determined by the money market equilibrium condition, where real money supply (M s /P) equals real money demand (m d ):
where β is a scale factor illustrating the relationship between economy-wide demand and demand for non-tradable goods. It is assumed that the demand for real balances is a function of real income and inflationary expectations. Due to relatively undeveloped financial markets in Albania, it is assumed that the relevant substitution is between goods and money, and not among different financial assets. Consequently, the opportunity cost of substitution between goods and money is the expected inflation rate. 
The expected rate of inflation is assumed to be determined by the inflation in the previous period:
The theory predicts that an increase in real income will lead to an increase in money demand, while an increase in expected inflation will lead to a decrease in money demand.
Substituting and rearranging, we obtain the following estimable equation: t t t t t t f P M y P e P log log log log log log
where the theory predicts that an increase in money supply, expected inflation, the exchange rate and foreign prices will all drive prices up, while an increase in real income will lead to a decline in the inflation rate. The effect of sluggish adjustment due to rigidities and inertia can be captured by adding the effect of lagged prices to the equation. Tables 5, 6 , and 7 present the results of the empirical counterpart to our theoretically derived equation by using monthly data for the period 1993:01-1997:09.
Our empirical approach is divided into two parts. First, we employ Engle-Granger (1987) and Johansen and Julelius (1990) co-integration analyses in order to determine the existence of the long-run relationship between, P, e, y, and M. 12 It is widely believed that variables hypothesized to be linked by some theoretical economic relationship should not diverge from each other in the long-run. Although such variables may drift apart in the short-run, they converge toward an equilibrium in the long-run, thanks to disequlibrium forces. Co-integration is viewed as the statistical expression of the nature of such longrun equilibrium relationships.
The empirical results indicate that there is a long-run equilibrium relationship between P and e, y, and M. The findings also show that, in the long run, inflation in Albania is positively related to money supply, and the exchange rate (USD), while it is negatively related to real income, which is proxied by the power consumption (PC).
13 12 We have employed both the ADF test and Phillips-Perron test to investigate the time series properties of the variables involved. Considering the length of our sample, unit root testing with standard critical values could be misleading. Nonetheless, based on visual inspection and the results of these tests, it is safe to conclude that all the variables are integrated order of 1, I(1).
13 As widely acknowledged, there is a close link between aggregate macroeconomic activity and power consumption in market economies (with an electricity-GDP elasticity close to unity). Dobozi and Pohl (1995) argue that it is reasonable to assume that the energy intensity of real value added would not change significantly in transition economies. This is because, while a rise in overhead electricity use per unit of output would tend to increase absorption of electricity per unit of value added (due to declining capacity utilization and a fall in maintenance investment), higher electricity tariffs and shifts away from heavy industry would pull towards increased energy efficiency. As they suggest, until the quality of national More specifically, in the long-run a 1 percent increase in M1 will raise inflation by 0.41, while a 1 percent depreciation of the Lek will increase inflation by 0.17 percent On the other hand--keeping with theory--a 1 percent increase in real income will reduce inflation by 0.25 percent.
Second, in order to investigate the short-run dynamics, we turn to the estimates of the error-correction model, which is formulated as:
where x t is the vector of regressors, EC is the error-correction term, and the lag length n is determined by Hendry's General-to-Specific-Modeling (HGSM) strategy. We include 11 lags on each term and eliminate the lags whose coefficients are not statistically significant.
14 Table 7 summarizes the empirical results. Since the results of the J-test introduced by Davidson and Mackinnon (1981) favor the model including M1 over both M2 and M3, we only report estimation results using M1 definition of money stock. 15 The empirical evidence highlights that, as captured by the coefficient of the error-correction term (EC), inflation adjusts towards its equilibrium value fairly rapidly, that is 25 percent per month. Due to the high frequency of the data, it is difficult to interpret each individual coefficient separately. Nevertheless, the results show that the impact of the exchange rate income data improves, power consumption data can be used as a more reliable indicator of short-run economic activity.
on inflation occurs quite rapidly, that is after a month, whereas the impact of real economic activity takes place two months later. On the other hand, money, as expected, affects inflation with a longer lag: four months later. These findings are to be expected:
Albania is a small, open economy so the impact of the exchange rate on inflation should take place rapidly. The effect of real economic activity takes time to be reflected in prices.
Finally, a lag of four months between money and inflation is quite consistent with the findings of other studies.
The model performs well in terms of its explanatory power, explaining over 80 percent of the total variations in inflation. It satisfies all the basic diagnostic tests.
Furthermore, based on the results of the CUSUM test, the estimated regression is found to be stable over the period studied, confirming the structural stability of the model. 
VII. CONCLUSIONS
This paper examines the inflation process in Albania by using three different alternative approaches. The first approach decomposes inflation into four components:
seasonal, cyclical, trend, and random. The second approach relies on the widely employed Granger-causality test by using disaggregated data on both the consumer price index (CPI) and the key economic variables. The third approach applies co-integration and error-correction techniques to the inflation process --a process which is outlined by a simple theoretical model.
The results showed that inflation exhibits strong seasonal patterns, peaking in February and reaching its through in July. The marked seasonality of prices could be due, in large part, to agricultural seasonality (agriculture comprises more than half of Albania's GDP). An interesting finding was that peaks and troughs of monetary aggregates correspond to those of inflation with a two month lag. We also found that the exchange rate exhibited a stable seasonality, reaching its through in August and showing a tendency to depreciate during the first part of the year. Better infrastructure, and with it lower transport costs, as well as improved customs services may be crucial to reduce seasonality in an open economy such as Albania.
The results of the Granger Causality tests indicated that causality runs from credit to government to the price of non-tradables. This finding has an important policy implication: an increase in credit to government as a result of the fiscal deficit will lead to an increase in the price of non-tradables. This, in turn, will produce an appreciation in the real exchange rate, thereby reducing the country's export competitiveness. Consequently, reducing the fiscal deficit is necessary, not only for containing inflation, but also for increasing the country's export competitiveness. Moreover, the empirical evidence also indicated that M2 has predictive power on the price of non-tradable goods.
Furthermore, the empirical findings indicated that M1 and the exchange rate are both important predictors for most of the individual items of the CPI. The results also showed that credit to government is a good predictor for price movement of medical care, transportation and communication. There appears also to be a bi-directional causality between credit to government and rent, water, fuel, and power component. On the other hand, there is strong evidence that causality runs from prices of bread and cereals, recreation, education and culture to credit to government since these items are subsidized and contribute to the budget deficit.
The results of both co-integration and error-correction techniques confirmed that there is a long-run equilibrium relationship between prices, money, the exchange rate, and real income. In line with theory, the findings demonstrate that, in the long-run, inflation in Albania is positively related to money supply and exchange rate, while it is negatively related to real income. More specifically, in the long-run, a 1 percent increase in M1 will raise inflation by 0.41 percent; a 1 percent depreciation of the Lek will increase inflation by 0.17 percent On the other hand, a 1 percent increase in real income will reduce inflation by 0.25 percent.
The empirical findings from the error-correction model showed that inflation adjusts to its equilibrium value fairly rapidly, that is 25 percent per month (roughly speaking, the adjustment will be completed in four months). In addition, according to the findings of this exercise, the impact of the exchange rate on inflation is transmitted with a one month delay, while the effect of real income and money on inflation takes place with a 2 and 4 month delay, respectively.
The findings of the study lend support to the conventional elements of a typical stabilization package. More specifically, reducing the budget deficit and, concomitantly, credit to government are crucial to fight inflation and sustain the competitiveness of exports. Strong seasonal patterns of inflation can, to some degree, be ameliorated by improving both infrastructure and customs services. Finally, given the significant negative impact of economic growth on inflation, structural reforms and infrastructural improvements to increase the country's productive capacity should also be considered as important elements of an overall stabilization program.
APPENDIX 1 : Data Description and Sources
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